Abstract. 2014 By fitting a theoretical to an experimental absorption profile of the strontium resonance line perturbed by argon, we have attempted an evaluation in the Lennard-Jones form of the first two Sr-Ar difference potentials. The experimental absorption profile used in the procedure is taken from Carlsten et al's redistribution experiment. For the theoretical profile a unified wing formula is used which is based on the classical straight path approximation for the nuclei and on the adiabatic approximation for the electron states.
Introduction.
The amount and accuracy of information about interatomic interactions and collision dynamics have been increased substantially by recent light-scattering experiments using tunable dye lasers [1] [2] [3] [4] . In particular, the redistribution of radiation close to an atomic resonance has proved to be an effective tool for studying such collision complexes in which an optically active atom in a selected state interacts with an optically passive perturber. To the extent that the collision occurs adiabatically, the scattering process is significantly determined by the corresponding interatomic potentials and dipole strengths. These are therefore essential for the characteristics of the spectroscopic data (such as e.g. line shapes and frequency-dependent polarization degrees) and may, in turn, be determined from these data on the basis of suitable theories.
In practice, the determination of potential and dipole curves from measured line shapes or polarization degrees, is difficult because the functional dependence between the observed spectral data and the quantities to be determined is rather involved. Complications may arise from the dynamics of the combined collisional and radiative process, from the multiplicity of the transitions associated with a given frequency interval, and from the statistics of the problem. Therefore, many of the previous investigations have not strictly proceeded to determine the interatomic parameters from the observed spectral data. Instead they were confined to comparing these data with corresponding theoretical results which were based on interatomic parameters obtained by independent methods. The extent of agreement between experiment and theory then provided some information about the quality of the interatomic parameters used in the theory. On [5] [6] [7] . To extract a difference potential from the impact-broadened line body, one usually employs the method introduced by Behmenhurg [8] : the potential is assumed to be of the Lennard-Jones form whose two constants can then be determined from the width and the shift of the line. Either or both of these methods have been used in nearly all papers dealing with e.g. alcaline-earth lines perturbed by noble gases. For the Sr-Ar case, which will be studied in the present paper, see e.g. references [1] and [9] [10] [11] [12] [13] .
In our present investigation we have attempted to go beyond the procedures mentioned above by using a dynamical (as opposed to quasistatic) theory for the semi-empirical evaluation of a pair of difference potentials corresponding to a E -E and a.E -17 transition. We assume that both potentials can be approxi- (2) , (3), (7) below).
As for the quality of approximations (a)-(f) in the case we will be considering, we first note that there should be no problem with approximation (a) because the frequency domain investigated lies well beyond the halfwidth of the spectral line. The validity of approximations (b) and (c), however, depends on the potentials to be determined and must be confirmed a posteriori. Since the order of magnitude of the potentials was known in advance, the approximate domain of adiabaticity could be delimited from the outset; this led us to exclude the experimental point at d = -5 cm-1 (see Sect 3) from our best-fit procedure. The final results then confirmed that the adiabatic approximation breaks down for I.J ( 7 cm -1 but holds well in the remaining part of the wing. The overall validity of the straight-path approximation was also confirmed, except perhaps in the region of the E -II potential well (mainly made up by the excited II potential) whose depth is about 30 % of the thermal energy of a particle. Since on the line profile this corresponds to the far-wing satellite at =-278 cm-1, the shape of this satellite may suffer some influence from approximation (b). The Let us now turn to the line-shape formalism derived by LV. We define 4ro) to be the pressure-broadened absorption profile (without Doppler broadening) normalized to the total sum of dipole strengths contributing to the spectral line under consideration. As compared to equations (1) and (9) (2) and (3 (4) and (5) [18] . Dotted curve : quasistatic result based on the Lennard-Jones constants given in equations (9) . r' = 6.6 A. These values had been conjectured by Lewis et [20] .
